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(54) ACTUATOR AND TIMEPIECE THEREOF 



(57)Abstract: ,A> 

PROBLEM TO BE SOLVED: To provide an actuator 
capable of obtaining a plurality of output with small 
number of parts and a timepiece thereof. 
SOLUTION: In an actuator 10, a certain frequency 
signal is impressed to a piezoelectric element 21 
formed on a vibration plate 12 so that the vibration 
plate 12 bends and vibrates in outward direction of 
the plate with a specific frequency and one end 125 
as a movable end repeatedly displaces in the inner 
direction of the plate. If a signal of different frequency 
is impressed to the piezoelectric element 21 to have 
the vibration plate 12 bend and vibrate in different 
fr quency, the other end 126 as movable end repeats 
displacement in the inner direction. These 
displac ments is amplified and output from the ends 
125 and 126 of the vibration plate 12, a lever 32A 
where base end sides 321 A and 322B are connected 
to fastening parts 31 A and 31 B capable of elastically 
distorting and the free ends 322A and 322 of 32A, which drives a servant member 500. 
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[00 3 6] jgl£J:Z£g2©Wt— 3 2 A, 32BIC 
^T, l l l tvrDMBU&mm l *5<ktf 

^2©gngB3iA. 3 1 B*«tti*rt(fta*n. 
smi-fe«fc^2©fi&nas3 ia. 3ibj:9-*>$>$s8 

tWC^T, S»rfS 1 2 ©f§ 1 J3«fcitf» 2 ©HIM!|fi 
Scggl 2 3. 1 2 4©TffliJ«*>S«*3 2 1 A, 3 
2 lB^MISl 2i©g^8BD-t^TV»-5. ^ 
T> Bl*3cfc0^2©W\— 3 2A, 3 2BH KWZ 

ifisrr i *«fct«B 2 ©jgtias 3 1 ©fiiji, ssms 1 

2 ©^^fU 1 2 5, 1 2 6 ©fl|^KU0mi3 2 1 A, 3 

2 1 Bjft«tn-«Ta»U -t-H^65SiHB!W»aSSB3 2 
2 A, 3 2 2B<hLTM^T(/^«3gl'^oTV^„ 

[0 0 3 7] £©«k5fcl6l:fe«fcI^2©W*-3 2 
A, 3 2BtIifil 2<h©a^«^iC=toT, 
Tte, SUtEl 2**ffiSf-&«k-5K:sW.^ifiQCfflffliaBi 

iSHlffil 2©«l!S8l 2 5, 1 2 6 CnJ» 
*SS) ©ffif^ftfc^3g&£^LTEft:£|p]©ig») 
i 0X^1*5^1^2©^— 3 2 A, 3 2B©gfi« 

3 2 2A, 3 2 2Bj&>Sffl#T£Sgl43«fc(yl|2©tg»i 
£tWj*3 0A. 3 0 B/^fifcSnT^-S. 

[0 0 3 8] Z<D£olzMf$.Ltz723 L 3.X.-$> 1 0T 
t>, SH©W(-3 235«fi<, B2©W\*-3 2#$gV> 
|g 1 © 3 2 2 © Wf- 3 2 <£ t) &5f* 

z.<Dfztb, wmMi 2&£xttioymsmh 

^3 0A^e>^sni©i^^3ooA<h. mmi2 
&£zsm 2 (Dwmmtim 3 0 B*>e>fc5*2 ©^^ 3 

0 0 B t©r B !Ttt, $ 1 ©SK^ 3 0 0 A©#HEB68c 

*«w 2 ©sk^ 3 0 0 b (D&mmmst£ 0 tisv ^ 

[0 0 3 9] S&, BMg^a2 0Sr«Wrr-SJB»lHlK2 

2 mMoiwrn 1 1 ram. sg 1 wmm 3 0 0 a©^ 
fsmaKK^f&r^BiMi ^t, i§2 ©s»« 3 0 0 b 

d<b&*5JISBT?»5. fifox, SatUsB&2 2^Sl©W 
3%3 0 0A©*Mil^(^^rr-5iE»]jf-^*JE«m-? 
2 lf'EPiPLfct^lCte, JgKrigl 2©-#©^g|$l 2 

C©-^©«g(5 1 2 5 (C»w#J3 2 1 A^MLT 
1^*36 1 © 1/A- 3 2 Ate, US 1 ©fitlffi 3 1 
UTg*«3 2 2ffj75«»«l 2©Brt^lfin3aftU 



6 ) ftfflW- 1 1-5 2 0 7 5 

10 

^n£ScEPC AT^I" J: 5 5 0 0 »3S*T 

5. cnc*r lt> mm®, 2 2 2 ©tn^ 300 

B©«l^ii[^fSTS^SWf^Srffi^^2 1 

mistc£%\z\t, mmi 2©^©^sbi 2 6©**« 

#©SH8Bl 2 6(I«^RIJ3 2 1 B#^LT^£SSS2© 
. W\'-3 2Ate, ^2©jgtlg|53 lB^^tbTSa 
«3 2 2 B^JBIfrKl 2©Sl*)^T»L, ^EPCB 
T^T «fc "5 \Z, Ml<D W%— 3 2 A £ «K*HrJ#©#£ 

10 «aftffl5fer5o ote^r*. 

[0 0 4 0] C©«t5»C«riGLfc7^5 1 iX-^ 1 0 

£, mfmmm 1 tram, »B^©*u>^-^ttwt 

5 0©^K^gtbTffi^-5TC4, 3SH3«fc£&&2© 
WN-3 2A, 3 2B©gfiSS3 2 2A, 3 2 2BOH 
■ftlWB*5.1 lZftmtZ>£?\ZTm L 3.X.— ? 1 0 

£iEg-r&o ^©jt^toWfijsufctiaBT, iis©B^io 
©»£«. mwm%& 2 2 1 ©sgib^ 3 0 0 a©^ 
®«sitt*f^r^igiMf^&jEm* : ?2 1 \zmau 

Il©UA'-3 2Ai;^TH<5 1 Sr^EPD ATSt 

fc.«e>ta*5.is:2»3ir)-r-&«^K:ia. 1^111^22^ 

b^2 ©SKJS 3 0 0 B©#yg«8aRld*6rs«(lWS 
^^EEfKfF 2 1 CEHbD L, |g2© 3 2 B C«ko 
TB*5 l&^DB-T^-rfifa\zmkQ-?&c i©=k 
noj^fax-^ 1 Otd&^T, ^Kl 2 
S:S^*«iSai!cT?ia*lSH»S-&TlS 1 fej:^ 2 ©^K 

m©^3 0A, 3 oB^mimzmh^imii, m&fc 

30 [0 0 4 1] [^S£©^tj3] @5 ( A ) , (B) Vj&t 

iven, *%w<D$m<Dj&m3\zmz>7t>3 L 2LX.—?i 

[0042] cn60HI»r7i7faI-^l 0«, ' 
1/-K11A, 1 lBt, ^©yU-MlA, 1 

1 Bt*ruT¥ffi«ji'@BS$n, ®^fS]©effi^ite5^ 
^rtKtcfc 5 (cf^^^v- h 1 1 a, 11 BK3a$s 

nfeff^^o. 0 5mmg^©tl»i^l 2i, Cl©ig»j 
40 4R 1 2 tcJBfflSaftSfr^Te-^JEWSIH 1 2 143 J; ZMWim 

s§2 2^e»^i>sws^2 0 t*«$ntv^. mm 
« 1 2 a, s^w^^njs©^ 1 ti^Tft-sfc 
©, ^ne>©KjBj^«i§T-5 0 

[0 0 4 3] *II©7^faX-^ 1 OTfe, ^SS© 
iil fcPWi, Mf2©2^©7V- h 1 1 A, 1 1 B£ 
fUfflLT, Jiib^ l 2 ©fflWaT^©JBfflHfttaBrt35lRl 
©tS»i UTfiU^TSS 1 *«kl«B 2 ©ti»ifcb7J^ 3 0 
A. 3 0 B jWdeteftT^* d ttJB 1 ©1«R**t" 
S7c, Hl43ctC/m2©tHilj!±i^^3 
50 OA. 3 0B*SSJ3iM^SliX. 20©ttl©^©-^- 
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[0044] tizh*>. *mwr&$> mmvmm i tm 
m. mi*cti^2(D7V-.h 1 1 a, ii Bo^-rn 

fct>. |gl:fccfctfSg2©lWN*-3 2A. 32Bt, Z\tl 
£>©$§ 1 &&ZM2 © W\- 3 2 A. 3 2 B 

1 1 8 A, 1 1 8 B tCDOJttgg^fC^ 1 .fctfSS 2 © 

gtisi53iA> 3 iB<h^n-?-*n^$nTi/^o c 

dT, il© 3 2 ttm 2 CD \sn- 3 2 cfc 0 :b-f 
SdS^fc©, fg 1 © W\- 3 2 tefg 2 © W?— 3 2 D 10 

&£zm i .©J8&h«j5R 3 o a*> sfc-ssg i oywm& 3 
oo At, ibwi 2&&im.2<timmi?kz OB^ 

6tt*3B 2 OtlftS 3 0 0 B tClBmt ^ 1 ©J@H* 
3 0 0 AO££Ji&£c#*£ 2 omm% 3 0 0 B©£M 

[0 0 4 5] Sfc, gUI^2 0«M^«BHriBltt2 

2 te, mm<DMM 1 16 1 ©SSjS 3 0 0 A©£ 

issiiia&^jtrrsBawg^t. Qiammz oob 

SEot, |g»[Hlg§2 2j&*S5lOiH» 
S3 0 0 A^dBmakK^f^«KIMI^«EE«K?' 
2 lfcEPiOLfciiitfcte. SaMKl 2©-^©wg|$l 2 

5 <Dm*m$&t LTWP&j&wmm&iio . -toe 

CIO— ^O^g|5 1 2 5 2 1 A^MIT . 

1 OU/\- 3 2 Ate, HI 1 Ojgng&3 1 
LTg E&Sil 3 2 2 fflij#«rfg 1 2 ©ffil^rnMljU 
*tt*^CAT^±5KtiE»SM*5 0 0 \zBM~t 
Z>„ Z\tL\Z$$VT. 1BSj[eJE§ 2 2 2 ©JgSbS 3 0 0 
B O^M^K^J&r SBatMt^Srffi 2 UCEP 30 
iOb&t^fcte. JgSMRl 2 0te^Owggl 2 6©*#* 
oJRJSt LTffi|*C5ln]©SHj§fT'3. -tens*, iiote 
^•O^gBl 2 6££ttffi93 2 1 B'*%KLTVi*3B2© 

i/a-3 2ah m2<D%nm 1 B«:3&&£LTaa 

5g 3 2 2 BTMfrfg 1 2 ©S^frTilKiC, JLOiHfc 

te^epc b t-^t «t -5 fcaa&sBf 500 ns. 

[0 0 4 6] CCOipCKLfeJ^fiX-^lO 
5 0««lttatLTfflV»*IRfc'b, #JBJgTtt, 111 
*5 l^rt^T^ctpHJ^^X-^l O^gSSf 

fit, 2fw?teB*5 1 oypmms 1 1 tcteH^ 
onaBBnsffiBtoy 2/^5 1 2*>«$n, 7^3^x- 

* 1 0 ©ttit$ira<=K % 1 £><£tfJg 2 ©JHHltItf7* 3 0 
©&1/A-3 2A. 3 2B©-5*., — 3fr©Wt-l&Vy 
^5 1 2rt(I&gLT^-Sxh#tIte. ifr-f, flteOl/^ 
-*V«;f5 1 2ft (lil8B#5 1 3fcffiSf *«B») (' 
»S. <l©fci6, ig»laIS§2 2fr&HMt9&E«#7- 
2 ifcfflSDLT. BiHO^fP^tCte, /-v^5 1 2© 
W:^TB*5 1©«i5 1 lt9i.<aiftUT^* 50 
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^UA-lCioT, B#5 l^m^OftS^- (~7r 
y^) . ^©<fc-5t3LT, Bf 5 1©- 

7> ■> ^©telfeimT Lfc i £ Kte, ^tlSTyyf- 
5 1 2 0W:»oTB*5 1 SrK»LfcW?-3 2£V 
y^5 1 2rt£«£5— eh.3nVy^5 1 2rtt 

^^5 1 2ft\ZtiOtt 3. £©£?{-, 77^X-;5? 

i o <Dfoimm*\ m 1 * ±0* 2 (omhtatim 3 0 

A, 3 0BCD§l/A-3 2A, 3 2B©5*>, — ^©U 

A-*v v?- 5 1 2 ^tfisuxnn d©y ^ 5 1 

*5 HCW^ii/iiMSMnfcoTt), B*5 

[0047] [^t<nm<nnm<Dwm ±i2©nss©^ 
©wnncfeuvrfc, *^m©7^^3.x— ^ 1 otR 
mwtiu >y—m7FffiM 5 o©b*5 i$:iHie$iir^ 

7^?aX-^ l 0(C=fcoTllt*$[Hlte 
1011 S^#tt©*l/>^-^fcteT7 t e |;<, B#M, 

[0 0 4 8] ±BSg«n?tt. BE«3ft^2 1 <hLX 

[0049] z<b\z. meiz^-f£?\z> i^t2o 
iLxte, mmi 2(D^zm^rvtz^xms^tz\t 
°iwmiti.£oymm 2 3 1. mm&»2 3 «*i#r^. 
m^e2 4 1, mmmmG2 4frsrrsraHiiHiB52 5 

$-tt^ : b©T-&ntevi-rn©!a)ii¥S2 0 ^ffl^xt>ct 

[0 0 5 0] S^t^fc, Hftdtl^<D»fcr>UiTfaiS 

iMwetfflVinti fei^te'4-3©ti«3i±i7jS3 os^ 

[0 0 5 1] 7S*3, *^HJ{c:#§T7^x-^te, 

11-^, tisi^ci-ry^^iX-^^^©^ 

[0 0 5 2] 

[fgajO^l^] UUJ»WLfcJ:"5H. *«§Bt«*7^ 

^-5iiiHi^^firr-g.iS^cosf!)tii?j^^^$nT 

l/^OT, ©Jg^l^SIW$:$:^-rn©ll^T»^ 
A»6JW:Sai**»*«t-5»sli(jtLT*$<»rt, 1 o 
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[0 0 5 3] «BWC*ViT, JgftfttLT, SflO&ft 

nzmmt VTihmnzmrizit. sims©®^^ io 

£frfc&^^7^3.x-^£1ij^#£ 0 

mil (a) . (b) it. ^n^t^wmmimm 
mi i:#§7^ai-^ > &&zs^n$:nmtwfi v 
>$ r -m.mmmz&^T Bmommm \zm ^tzM&vw- 

Mm. 43j:UWr®0T'$)§. 20 

[ei 2] (a) , (b) it. ^n-?tv£mm<D$m<DM 
m i \z&%? z^^-5*mm^%tz&<Dmm&<n 

[S3] (a) aui (d) it. ^tn^tvkmmvmm 

[04] (A) . (B) \t. tt&V&fflO&ffi/m 

mm. $5£zMffimx$>z>. 30 
[05] (a) , (b) la. ^n^tvfc^m&mifcow 
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>y-wmm\z&^TB&®Mmm\zmw£m£(D¥- 
mm. &£zmwmx$>z>. 
[06] *w%*mm^tz7z^^-$<nwmmkt 

UT, «^a5*fflVife^J^^1-i^BJ0T*-5. 

[07] *^sj^jlffiLfeT^5 1 iX-^{^ViT40 
©Jglbtll^^^^ t ^J^*-mBJ0T*^ 

H3#<»J] 

10 7^fal-^ 
1 1 A. 1 1 B TV— h 

3 1 B gttffi- 
3 2 B UA- 



1 2 

2 0 
2 1 

2 2 

3 0 
3 OA 
3 OB 
3 1 A, 
3 2 A. 
5 0 
5 1 

1 2 1 

12 2 

12 5 

12 6 

3 2 1 A 



3SlM£©|g2c»IgB 

3 2 1 b wi— ©ssgos 



3 2 2 A, 3 2 2 B Wt— ©gSig 
5 0 0 fia&gWJ. 

5 1 1 B&<Dftmm 

5 1 2 H$07 yf 1 

30 oa miomh^ 

3 0 0B m2©JBW)^ 
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